[Study of the complex formation of daunomycin with deoxytetranucleotides with bases of differing sequence in an aqueous solution by 1H-NMR spectroscopy].
The complex formation of the antibiotic daunomycin with deoxytetranucleotides of different base sequence in the chain, 5'-d(GpCpGpC), 5'-d(CpGpCpG), and 5'-d(TpGpCpA) in aqueous salt solution was studied by 1D and 2D (2M-TOCSY and 2M-NOESY) 1H-NMR spectroscopy. Concentration and temperature dependences of proton chemical shifts of molecules were measured. Based on these dependences, reaction equilibrium constants, relative content of various complexes depending on concentration and temperature, limiting values of chemical shifts of protons of daunomycin incorporated in various complexes, and the thermodynamic parameters delta H and delta S of complex formation were calculated. The analysis of the results enables the conclusion that the sites of predominant intercalation of daunomycin are triplet nucleotide sequences, the binding sites of the antibiotic with three consecutive GC pairs in the tetranucleotide duplex being more preferential. Daunomycin exhibits no sequence specificity upon binding to the single-stranded deoxynucleotide sequence. From the calculated values of induced chemical shifts of daunomycin protons and 2M-NOE data, the most probable spatial structures of complexes (1:2) of the antibiotic with deoxytetranucleotides were constructed. The binding of the second daunomycin molecule to both the single-stranded and duplex form of tetramers is of pronounced anticooperative mode, which is explained by the presence in the antibiotic of a positively charged amino sugar residue, which poses considerable steric constraints for the insertion of the second antibiotic molecule into the short tetranucleotide sequence. The results were compared with the data obtained under identical experimental conditions for typical intercalators proflavine and ethidium bromide.